
ARIS SUMMARY SHEET 

*I) District Geologist, Victoria Off Confidential: 89.03.18 

ASSESSMENT REPORT 17231 MINING DIVISION: Victoria 

-PROPERTY: Gold Tusk 
LOCATION : LAT 48 50 41 LONG 123 55 30 

UTM 10 5410388 432131 
il 

NTS 092B13W 
CLAIM(S) :  old T U S ~  
OPERATOR(S): Int. Cherokee Dev. 
AUTHOR(S): Allen, G.J. 

-REPORT YEAR: 1988, 38 Pages 
GEOLOGICAL 
SUMMARY : The majority of the claim is underlain by a northwest striking, 

II 
moderately northeast dipping sequence of shale, siltstone, sandstone 
and conglomerate of the Upper Cretaceous Nanaimo Group. 

WORK 
DONE : Geological,Geochemical 

IL GEOL 400.0 ha 
Map(s) - 1; Scale(s) - 1:10 000 

ROCK 9 sample(s) ;ME 

1 

SILT 5 sample(s) ;ME 



ASSESSMENT REPORT ON 
GEOLOGICAL MAPPING, ROCK AND SILT SAMPLING 

of the 

GOLD TUSK PROPERTY 
(Gold Tusk Claim) 

VICTORIA MINING DIVISION, B.C, 
NTS 92B/13W 48O51'N Lat,, 123O55'W Long, 

for 
INTERNATIONAL CHEROKEE DEVELOPMENTS LTD. 

January 31, 1988 
Gordon J, Allen, P-Geol, 

G E O L O G I C A L  B R A N C H  
A S S E S S M E N T  R E P O R T  



SUMMARY 

A r e c o n n a i s s a n c e  p rogram o f  g e o l o g i c a l  mapp ing ,  a n d  r o c k  a n d  

stream s e d i m e n t  s a m p l i n g  w a s  c o n d u c t e d  o n  t h e  Gold  Tusk  p r o p e r t y  

i n  1 9 8 7  b y  MPH C o n s u l t i n g  L i m i t e d  o n  b e h a l f  o f  I n t e r n a t i o n a l  

C h e r o k e e  D e v e l o p m e n t s  L t d .  The p r o g r a m  was d e s i g n e d  t o  a s s e s s  

t h e  m i n e r a l  p o t e n t i a l  o f  t h e  p r o p e r t y  and t o  d e t e r m i n e  w h e r e  

f u t u r e  e x p l o r a t i o n  a c t i v i t i e s  s h o u l d  b e  f o c u s e d .  

The m a j o r i t y  o f  t h e  Gold  Tusk p r o p e r t y  is u n d e r l a i n  by a  n o r t h -  

west s t r i k i n g ,  m o d e r a t e l y  n o r t h e a s t  d i p p i n g  s e q u e n c e  o f  s h a l e ,  

s i l t s t o n e ,  s a n d s t o n e  and c o n g l o m e r a t e  o f  t h e  Upper  C r e t a c e o u s  

Nanaimo Group .  The p o s i t i o n  of  t h i s  s e q u e n c e  i n  t h e  s t r a t i g r a p h y  

is u n c e r t a i n  b u t  u n i t s  h a v e  t e n t a t i v e l y  b e e n  a s s i g n e d  t o  t h e  

Has lam,  E x t e n s i o n - P r o t e c t i o n ,  and C e d a r  D i s t r i c t  F o r m a t i o n s .  

A s m a l l  p a r t  o f  t h e  s o u t h w e s t  c o r n e r  o f  t h e  p r o p e r t y  may b e  

u n d e r l a i n  b y  r o c k s  o f  t h e  Upper  P a l e o z o i c  S i c k e r  G r o u p ;  

s p e c i f i c a l l y  c h e r t y  s e d i m e n t a r y  r o c k s  o f  t h e  Cameron R i v e r  

F o r m a t i o n  ( c f .  ' S e d i m e n t - S i l l  U n i t ' ) .  On t h e  a d j a c e n t  MNS 

p r o p e r t y  t h e s e  s e d i m e n t a r y  r o c k s  h a v e  b e e n  i n t r u d e d  by q u a r t z  

d i o r i t e  o f  t h e  J u r a s s i c  I s l a n d  I n t r u s i o n s .  Bo th  o f  t h e s e  r o c k  

t y p e s  a p p e a r  t o  t r e n d  o n t o  t h e  p r o p e r t y ,  b u t  no  e x p o s u r e s  were 

f o u n d .  

Of t h e  s e v e r a l  r o c k  and s t r e a m  s e d i m e n t  s a m p l e s  c o l l e c t e d  o n  t h e  

p r o p e r t y ,  o n l y  o n e  s t r e a m  s e d i m e n t  s a m p l e  c o n t a i n e d  a n o m a l o u s  

m e t a l  c o n c e n t r a t i o n s  - 1  4 0  ppb  A u ) .  O u t c r o p  was n o t  f o u n d  i n  

t h e  a rea ,  b u t  i t  is a p p a r e n t l y  u n d e r l a i n  by s h a l e  o f  t h e  H a s l a m  

F o r m a t  i o n .  

Economic  p o t e n t i a l  f o r  t h e  p r o p e r t y  a p p e a r s  t o  b e  l i m i t e d  t o  t h e  

p o s s i b l e  o c c u r r e n c e  o f  r h o d o n i t e  i n  t h e  c h e r t y  s e d i m e n t s  o f  t h e  

Cameron R i v e r  F o r m a t i o n  ( c f  . ' S e d i m e n t - S i l l  U n i t '  ) a n d  t o  

d e p o s i t s  o f  e x p a n d a b l e  s h a l e  ( u s e d  f o r  t h e  m a n u f a c t u r i n g  o f  



l i g h t w e i g h t  a g g r e g a t e )  i n  t h e  Cedar  D i s t r i c t  Format ion .  S h a l e x  

R e s o u r c e s  L i m i t e d  of V i c t o r i a  h a s  d i s c o v e r e d  e x p a n d a b l e  s h a l e  i n  

t h e  a r e a  and t h e  d e p o s i t  a p p e a r s  t o  be s t r i k i n g  o n t o  t h e  Gold 

Tusk p r o p e r t y .  

On t h e  b a s i s  o f  t h e  r e s u l t s  of t h i s  program i t  is recommended 

t h a t  a  Phase  I e x p l o r a t i o n  program be conduc ted  on t h e  p r o p e r t y  

t o  p r o s p e c t  f o r  o c c u r r e n c e s  of  r h o d o n i t e ,  t o  t e s t  f o r  d e p o s i t s  of 

e x p a n d a b l e  s h a l e ,  and t o  r e s e a r c h  t h e  v i a b i l i t y  of  m a n u f a c t u r i n g  

and m a r k e t i n g  l i g h t w e i g h t  a g g r e g a t e .  T h i s  Phase  I e x p l o r a t i o n  

program i s  e s t i m a t e d  t o  c o s t  a p p r o x i m a t e l y  $15 ,000 .  
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1.0 INTRODUCTION 

T h i s  r e p o r t  on t h e  r e c o n n a i s s a n c e  e x p l o r a t i o n  program on t h e  Gold 

Tusk p r o p e r t y  (Gold Tusk c l a i m )  h a s  been p r e p a r e d  by MPH 

C o n s u l t i n g  L imi t ed  a t  t h e  r e q u e s t  of I n t e r n a t i o n a l  Cherokee  

Developments  L t d .  

R e s e a r c h  and f i e l d w o r k  f o r  t h e  program was conduc ted  be tween  

December 12 and December 20, 1987. F i e ldwork  c o n s i s t e d  of  geo- 

l o g i c a l  mapping, and r o c k  and s t r e a m  s e d i m e n t  s ampl ing .  

A l l  work was per formed by o r  unde r  t h e  s u p e r v i s i o n  of  MPH 

C o n s u l t i n g  L imi t ed  s t a f f .  



2.0 PROPERTY LOCATION, ACCESS, TITLE 

The G o l d  Tusk p r o p e r t y  is l o c a t e d  i n  t h e  Chemainus  R i v e r  V a l l e y ,  

a p p r o x i m a t e l y  1 7  km w e s t - n o r t h w e s t  o f  t h e  c i t y  o f  Duncan,  o n  

V a n c o u v e r  I s l a n d ,  B r i t i s h  Co lumbia  ( F i g u r e  1 ) .  The p r o p e r t y  is  

i n  t h e  V i c t o r i a  Mining D i v i s i o n ,  o n  NTS s h e e t  92B/13W a n d  is 

c e n t r e d  a t  a p p r o x i m a t e l y  48'51'N l a t i t u d e  a n d  123O55'15 l o n g i t u d e  

( F i g u r e  2 ) .  

Access t o  t h e  n o r t h  p a r t  o f  t h e  Gold  Tusk p r o p e r t y  is  v i a  

M a c M i l l a n  B l o e d e l ' s  a l l  w e a t h e r  C o p p e r  Canyon Main r o a d ,  

a p p r o x i m a t e l y  1 9 . 5  km s o u t h w e s t  o f  Highway 1 n e a r  t h e  town o f  

Chemainus .  The s o u t h  p a r t  o f  t h e  p r o p e r t y  i s  a c c e s s i b l e  v i a  t h e  

H i l l  60 F o r e s t  S e r v i c e  Road which  l e a v e s  Highway 1 8  ( C o w i c h a n  

V a l l e y  Highway)  a p p r o x i m a t e l y  1 3  km w e s t  o f  Highway 1. 

The Gold  T u s k  p r o p e r t y  c o n s i s t s  o f  o n e  m i n e r a l  c l a i m ,  d e t a i l s  o f  

w h i c h  a r e  g i v e n  below:  

Anniversary Year 
Claim Record No. Units Date Registered 

G o l d  T u s k  1 7 0 5  1 6  J u n e  24 ,  1 9 8 8  1 9 8 6  

The c l a i m  is  owned by I n t e r n a t i o n a l  C h e r o k e e  D e v e l o p m e n t s  L t d .  



3.0 HISTORY AND ECONOMIC SETTING 

Government  g e o l o g i c a l  work c o n d u c t e d  i n  t h i s  a r e a  is documented  

i n  BCDM a n d  GSC p u b l i c a t i o n s  by J . T .  F y l e s  ( 1 9 5 5 )  a n d  J . E .  M u l l e r  

( 1 9 7 7 ,  1 9 8 0 a ,  1 9 8 0 b ,  1 9 8 2 ) .  The p r o p e r t y  was i n c l u d e d  i n  a n  a r e a  

mapped b y  N.W.  Massey (BCMEMPR) i n  1987.  

T h i s  a r e a  o f  Vancouver  I s l a n d  h a s  s e v e r a l  r h o d o n i t e ,  m a s s i v e  

s u l p h i d e  ( b a s e  m e t a l )  and  g o l d  o c c u r r e n c e s .  

The S t r i k e r  1 r h o d o n i t e  d e p o s i t ,  l o c a t e d  a p p r o x i m a t e l y  3  km west- 

s o u t h w e s t  o f  t h e  Gold Tusk c l a i m  and  a d j a c e n t  t o  t h e  o l d  H i l l  60  

manganese  mine ,  was mined u n t i l  r e c e n t l y  f o r  c a r v i n g  s t o n e .  

The Twin J mine o n  Mount S i c k e r ,  a p p r o x i m a t e l y  9 km e a s t - n o r t h -  

e a s t  o f  t h e  Gold  Tusk p r o p e r t y ,  was i n  d i s c o n t i n u o u s  p r o d u c t i o n  

b e t w e e n  1398  a n d  1964.  The t o t a l  r e c o r d e d  p r o d u c t i o n  was 

2 7 6 , 8 3 1  t o n n e s  o f  o r e  c o n t a i n i n g  1 , 2 4 4 , 5 5 5  g  Au; 2 6 , 1 4 1 , 2 0 0  g  Ag; 

9 , 6 8 1 , 5 7 6  kg Cu; 2 0 , 8 0 3 , 7 4 8  kg Zn; 1 8 9 , 9 2 5  kg Pb; and  1179 kg 

Cd . 

A p p r o x i m a t e l y  3 .5  km n o r t h  o f  t h e  Gold  Tusk p r o p e r t y  is  t h e  

r e c e n t l y  d i s c o v e r e d  L a r a  d e p o s i t .  I t  is  a  p o l y m e t a l l i c  v o l c a n o -  

g e n i c  m a s s i v e  s u l p h i d e  d e p o s i t  w i t h  a  s t r i k e  l e n g t h  o f  o v e r  

1500  m .  A v e r a g e  g r a d e s  a r e  3.26 g / t  A u ,  8 9 . 5  g / t  Ag, 0 .62% Cu, 

0 . 8 1 %  Pb and 3 .59% Zn o v e r  a n  a v e r a g e  t h i c k n e s s  o f  3.9 m. 

R e s e r v e s  a r e  e s t i m a t e d  a t  837 ,000  t o n n e s .  

More d e t a i l s  o f  t h e  economic  s e t t i n g  and  m i n e r a l  o c c u r r e n c e s  i n  

t h e  a r e a  a r e  g i v e n  i n  MPH C o n s u l t i n g  L i m i t e d ' s  ' C o m p i l a t i o n  o f  

M i n e r a l  O c c u r r e n c e s  o f  t h e  S i c k e r  Group '  by N e a l e  ( 1 9 8 4 ,  1 9 8 8 ) .  



4.0 REGIONAL GEOLOGY 

The G o l d  T u s k  p r o p e r t y  is  l o c a t e d  i n  t h e  s o u t h e a s t e r n  p a r t  o f  a  

b e l t  o f  P a l e o z o i c  S i c k e r  Group  r o c k s  known a s  t h e  Horne  Lake  - 
Cowichan  U p l i f t  or g e a n t i c l i n e .  T h i s  b e l t  c o n t a i n s  v o l c a n i c  and 

s e d i m e n t a r y  r o c k s  r a n g i n g  i n  a g e  f r o m  l a t e  S i l u r i a n  t o  E a r l y  

M i s s i s s i p p i a n .  S i c k e r  Group  r o c k s  h a v e  b e e n  i n t r u d e d  by L a t e  

T r i a s s i c  g a b b r o  and  E a r l y  J u r a s s i c  g r a n o d i o r i t e  t o  q u a r t z  

d i o r i t e .  F l a n k i n g  S i c k e r  Group r o c k s  t o  t h e  n o r t h e a s t  a n d  s o u t h -  

w e s t  a r e  b a s a l t i c  v o l c a n i c  r o c k s  and  l i m e s t o n e  o f  t h e  L a t e  

T r i a s s i c  V a n c o u v e r  Group.  E a r l y  J u r a s s i c  r h y o l i t i c  t o  b a s a l t i c  

v o l c a n i c  r o c k s  o f  t h e  Bonanza  Group  a l s o  o c c u r  t o  t h e  s o u t h w e s t  

o f  t h e  b e l t  o f  S i c k e r  Group r o c k s .  C o l l e c t i v e l y  t h e s e  r o c k s  make 

u p  p a r t  o f  W r a n g e l l i a  T e r r a n e  on  V a n c o u v e r  I s l a n d .  

4.1 Sicker Group 

Pilul ler  ( 1 9 8 0 )  s u b d i v i d e d  t h e  S i c k e r  Group  a s  f o l l o w s  f r o m  o l d e s t  

t o  y o u n g e s t :  N i t i n a t  F o r m a t i o n ,  Myra F o r m a t i o n ,  S e d i m e n t - S i l l  

U n i t  a n d  B u t t l e  Lake F o r m a t i o n .  F i g u r e  3 shows t h e  r e g i o n a l  

g e o l o g y  o f  t h e  Cowichan V a l l e y  a r e a  u s i n g  t h i s  t e r m i n o l o g y .  A 

r e c e n t  mapp ing  p r o g r a m  c o n d u c t e d  i n  t h e  P o r t  A l b e r n i  a r e a  

( S u t h e r l a n d  Brown e t  a l ,  1 9 8 6 ) ;  S u t h e r l a n d  Brown and  Y o r a t h ,  

1 9 8 5 )  h a s  r e s u l t e d  i n  t h e  p r o p o s e d  r e d i v i s i o n  and  r e n a m i n g  o f  

S i c k e r  Group  r o c k s .  Massey ( 1 9 8 7 ) ,  who c o n d u c t e d  r e g i o n a l  

mapp ing  p r o g r a m s  i n  t h e  Cowichan and  Chemainus  R i v e r  V a l l e y s  i n  

1 9 8 6  and 1 9 8 7 ,  h a s  u s e d  much o f  t h e  t e r m i n o l o g y  i n t r o d u c e d  by 

S u t h e r l a n d  Brown. 



QUATERNARY 
G l a c i a l  and o l l u v i o l  deposi ts  - 

UPPER CRETACEOUS 
N o n o ~ m o  Group 

E  x t e n s i o n  - P r o t e c t ~ o n  F m  sondstone 1 c o n g l o m e r a t e  j mlnors l l ts tone,  shale, Lo01 
Hoslam Fm s h o l e , s i l t s t o n e , m ~ n o r  sondstone 
Comox F m  sondstone,  c o n g l o m e r o t e , m ~ n o r  1 s i l t s t o n e ,  sha le ,  c o a l  

JURASSIC 
L o w e r  t o  M l d d l e  J u r o s f  i c  

( Island I n t r u s i o n s  g r o n o d i o r i t e , q u o r t z  d io r l te  

L o w e r  J u r o s l i c  
1 B o n a n z a  Group  b o s o l t l c  t o  r h y o l i t l c  tu f f ,b recc ia ,  - f l o w s , s i l l s ,  a n d  dykes; m lnor  o r g i l l ~ t e ,  g reywocke  

UPPER PALEOZOIC AND 3 OR TRIASSIC AND JURASSIC 
[ W e s t c o o s t  Complex q u o r t z  d ~ o r ~ t e ,  d i o r ~ t e ,  tono l i te ,  

a m p h i b o l ~ t o ,  o g m o t ~ t o  , m i n o r  m e t o v o l c a n i c  a n d  
rne tosed imer  t o r y  r o c k s  11' J r,t r , ? l  I l l hzed  l i ~ j e  ' ,nu, 
s k o r n  

TRIASSIC 
M i d d l e  7 a n d  Upper T r ~ o s s i c  

V a n c o u v e r  Group  
Q u o t s ~ n o  F m  l i m e s t o n e  

K o r m u t m n  F m  p i l l o w  bos01t ,breccio, tuf f j  minor f l o w s  

PALEOZOIC 
S i c k e r  G r o u p  

PENNSYLVANIAN AND PERMIAN 
1 B u t t l e  L a k e  F m .  J imes tone ,  c h a r t ,  p r e y w o c k e , a r g ~ l l ~ t e  u 
PENNSYLVANIAN AND MISSISSIPPIAN 

S e d i m e n t  - SII I  U n ~ t  o r g ~ l l i t e ,  g reywocke ,  c h e r t ,  
d l o b o s e  s l l l s  

LOWER DEVONIAN AND OLDER 1 S o S a p r ~ n g  l n t r u e l o n s  meto -g ronod io r i te ,  m e t a - q u a r t z  
p o r p h y r y ,  quor tz  - s e r ~ c ~ t e  s c h ~ s t  
Myra  F m  wel l  bedded f e l s ~ c  t u f f  and  b recc lo ,  o rg l l l l t e ,  
r h l h y o c i t e  In  f lows and s ~ l l s ,  minor bor i c  t u f f ,  q u a r t z - s e r l c l t e  
sch is t ,  p h y l l ~ t e ,  rnossive su lph ides  
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The table below correlates the units used by Massey with those of 

Muller. 

SICKER GROUP 

Upper Silurian to Lower Permian 

(after Massey, 1987 (after Muller, 1980a) 

Buttle Lake Subgroup 

Mount Mark Formation Buttle Lake Formation 

Cameron River Formation Sediment-Sill Unit 

Youbou Subgroup 

McLaughlin Ridge Formation Myra Formation 

Nitinat Formation Nitinat Formation 

The Nitinat Formation (Figure 3, Unit 3) consists predom- 

inantly of mafic volcanic rocks, most commonly flow-breccias, or 

agglomerates including some massive flows, and rare pillow 

basalts. Locally, medium-grained, generally massive basaltic 

tuff is interbedded with the flows. The flow-breccia is composed 

of fragments of basalt up to 30 cm in length containing pheno- 

crysts of uralitized pyroxene as well as amygdules, both from 

1 mm to more than 1 cm in size, in a matrix of finer grained, 

similar basalt(?). Thin sections show pale green amphibole 

(uralite) is replacing clinopyroxene. Uralitized gabbroic to 

dioritic rocks underlie and intrude the volcanics and are believ- 

ed to represent feeder dykes, sills, and magma chambers to the 

volcanics. The Nit inat Formation nay be distinguished from the 

similar Karmutsen Formation by the abundance of uralite pheno- 

crysts, a usual lack of pillow basalts, lack of dallasite alter- 

ation between pillows (characteristic of the Karmutsen Formation) 

locally pervasive foliation, and lower greenschist or higher 



metamorphosed  g r a d e .  M u l l e r  ( 1 9 8 0 a )  e s t i m a t e d  t h e  t h i c k n e s s  o f  

t h e  N i t i n a t  F o r m a t i o n  t o  b e  a b o u t  2000 m. idork by F y l e s  ( 1 9 5 5 )  

i n d i c a t e s  a  t h i c k n e s s  o f  a t  l e a s t  1 5 0 0  m f o r  t h e  N i t i n a t  

F o r m a t  i o n .  

The Myra (cf. McLaughlin Ridge)  Formation ( F i g u r e  3 ,  U n i t  4 )  

o v e r l i e s  t h e  N i t i n a t  F o r m a t i o n ,  p o s s i b l y  w i t h  m i n o r  u n c o n f o r m i t y .  

I n  t h e  N i t i n a t - C a m e r o n  R i v e r  a r e a  t h e  Myra F o r m a t i o n  is made u p  

o f  a  lower m a s s i v e  t o  w i d e l y  b a n d e d  b a s a l t i c  t u f f  and b r e c c i a  

u n i t ,  a  m i d d l e  t h i n l y  banded  a l b i t e - t r a c h y t e  t u f f  and a r g i l l i t e  

u n i t ,  and  a n  u p p e r  t h i c k  b e d d e d ,  med ium-gra ined  a l b i t e - t r a c h y t e  

t u f f  a n d  b r e c c i a  u n i t .  I n  t h e  lower u n i t ,  c r u d e l y  l a y e r e d  

m o t t l e d  maroon and  g r e e n  v o l c a n i c l a s t i c  g r e y w a c k e ,  g r i t  and  

b r e c c i a  a r e  s u c c e e d e d  by b e d s  o f  m a s s i v e ,  med ium-gra ined  d a r k  

t u f f  u p  t o  20  m t h i c k  i n t e r l a y e r e d  w i t h  t h i n  b a n d s  o f  a l t e r n a t i n g  

l i g h t  and d a r k ,  f i n e - g r a i n e d  t u f f  w i t h  l o c a l  f i n e  t o  c o a r s e  

b r e c c i a s  c o n t a i n i n g  f r a g m e n t s  o f  N i t i n a t  F o r m a t i o n  v o l c a n i c s .  

The  m i d d l e  u n i t  c o m p r i s e s  a  s e q u e n c e  o f  t h i n l y  i n t e r b e d d e d ,  l i g h t  

f e l d s p a t h i c  t u f f  ( a l b i t e - t r a c h y t e  o r  k e r a t o p h y r e  c o m p o s i t i o n )  a n d  

d a r k  m a r i n e  a r g i l l i t e  which  h a s  t h e  a p p e a r a n c e  o f  a  g r a d e d  g r e y -  

w a c k e - a r g i l l i t e  t u r b i d i t e  s e q u e n c e .  I n  t h e  u p p e r  p a r t  o f  t h e  

m i d d l e  u n i t ,  s e c t i o n s  o f  t h i c k l y  bedded  t o  m a s s i v e  b l a c k  

a r g i l l i t e  o c c u r .  The u p p e r  u n i t  c o n t a i n s  f i n e  a n d  c o a r s e  c r y s t a l  

t u f f s  i n  l a y e r s  u p  t o  1 0  m t h i c k  w i t h  l o c a l  r i p - u p  c l a s t s  and 

s l a b s  o f  a r g i l l i t e  up  t o  I m i n  l e n g t h  a s  w e l l  a s  s y n s e d i m e n t a r y  

b r e c c i a s  o f  l i g h t  c o l o u r e d  v o l c a n i c  and c h e r t  f r a g m e n t s  i n  a  

m a t r i x  o f  b l a c k  a r g i l l i t e .  

Mapping by F y l e s  ( 1 9 5 5 )  i n  t h e  a r e a  n o r t h  o f  Cowichan Lake 

l o c a t e d  a  t h i c k  s e q u e n c e  o f  m a i n l y  m a s s i v e  g r e e n  v o l c a n i c s  

( N i t i n a t  F o r m a t i o n ) ,  o v e r l a i n  by  a  " m a r k e r "  u n i t  c o n s i s t i n g  o f  a  

s e q u e n c e  o f  t h i n - b e d d e d ,  c h e r t y  t u f f s  w i t h  s e v e r a l  metres o f  

c o a r s e  b r e c c i a  c o n t a i n i n g  f r a g m e n t s  o f  a m y g d a l o i d a l  v o l c a n i c s  

b e t w e e n  i t  and t h e  N i t i n a t  F o r m a t i o n .  O v e r l y i n g  t h e  m a r k e r  u n i t  



a r e  g r e y  t o  b l a c k  f e l d s p a t h i c  t u f f s  and a r g i l l a c e o u s  s e d i m e n t s  

and  m i n o r  b r e c c i a s .  M u l l e r  ( 1 9 8 0 a )  c o n s i d e r s  t h e  m a r k e r  u n i t  t o  

c o r r e s p o n d  t o  t h e  lower u n i t  o f  t h e  Myra F o r m a t i o n ,  w h i l e  t h e  

o v e r l y i n g  u n i t  o f  t u f f s  a n d  s e d i m e n t s  is  c o r r e l a t e d  w i t h  t h e  

m i d d l e  u n i t  "and p r o b a b l y  c o n t a i n s  t h e  u p p e r  . . . u n i t  a s  w e l l . "  

I n  t h e  Mount S i c k e r  a r e a ,  t h e  Myra F o r m a t i o n  is more  p e r v a s i v e l y  

d e f o r m e d  and c o n s i s t s  o f  w e l l - b e d d e d ,  m a i n l y  f e l s i c  t u f f  and 

b r e c c i a  i n t e r b e d d e d  w i t h  b l a c k  a r g i l l i t e  and  some g r e y w a c k e .  The 

r o c k s  h a v e  b e e n  c o n v e r t e d  t o  q u a r t z - c h l o r i t e - s e r i c i t e  s c h i s t  i n  

s t e e p  and o v e r t u r n e d  i s o c l i n a l  f o l d s .  B r e c c i a  f r a g m e n t s  a r e  

commonly e p i d o t i z e d .  The "Tyee  Q u a r t z  P o r p h y r y "  is  a  p o r p h y r i t i c  

r h y o l i t e ,  c o n t a i n i n g  q u a r t z  e y e s  t o  5 mm,  t h a t  o c c u r s  p a r t l y  a s  

c r o s s c u t t i n g  s i l l s  and p a r t l y  a s  f l o w s ( ? )  w i t h i n  t h e  Myra 

F o r m a t i o n .  T y e e  Q u a r t z  P o r p h y r y  is r e l a t e d  t o  t h e  S a l t s p r i n g  

I n t r u s i o n s .  T h e s e  i n t r u s i o n s  h a v e  b e e n  d a t e d  a t  3 6 5 ( + )  - Ma 

( B r a n d o n  e t  a l l  1 9 8 6 )  i n d i c a t i n g  t h a t  b o t h  t h e  N i t i n a t  and  Myra 

f o r m a t i o n s  a r e  L a t e  Devon ian  or  o l d e r .  

I n  t h e  B u t t l e  Lake a r e a ,  160  km n o r t h w e s t  o f  Duncan,  Myra 

F o r m a t i o n  c o m p r i s e s  v o l c a n i c l a s t i c  r o c k s  c o n s i s t i n g  d o m i n a n t l y  o f  

r h y o d a c i t i c  o r  r h y o l i t i c  t u f f ,  l a p i l l i  t u f f ,  b r e c c i a ,  a n d  some 

q u a r t z  p o r p h y r y  and m i n o r  m a f i c  f l o w s  and a r g i l l i t e  ( U p p e r  Myra 

F o r m a t i o n ) .  T h e s e  a r e  h o s t  t o  Westmin R e s o u r c e s  L t d .  I s  Myra, 

Lynx,  P r i c e ,  and H-W m a s s i v e  s u l p h i d e  ( Cu-Zn-Pb-Au-Ag-Cd) 

d e p o s i t s .  

M u l l e r  ( 1 9 8 0 a )  e s t i m a t e d  t h e  t h i c k n e s s  o f  t h e  Myra F o r m a t i o n  a t  

7 5 0  t o  1 0 0 0  m .  F y l e s '  ( 1 9 5 5 )  work i n d i c a t e s  t h a t  t h e  t h i c k n e s s  

o f  t h i s  f o r m a t i o n  i n  the Cowichan Lake a r e a  is  a t  l e a s t  1000  m .  



U n c o n f o r m a b l y  o v e r l y i n g  t h e  M c L a u g h l i n  R i d g e  F o r m a t i o n  a r e  

e p i c l a s t i c  s e d i m e n t a r y  r o c k s  o f  t h e  Cameron River Formation 

( f o r m e r l y  mapped a s  t h e  S e d i m e n t - S i l l  U n i t  ( F i g u r e  3 ,  U n i t  5 )  ) .  

T h e  b a s e  o f  t h i s  f o r m a t i o n  i s  composed  o f  a  s e q u e n c e  o f  c h e r t  a n d  

c h e r t y  t u f f  u p  t o  200  m t h i c k  ( M a s s e y ,  1 9 8 7 ) .  T h i s  c h e r t  

s e q u e n c e  g r a d e s  upward  i n t o  i n t e r b e d d e d  a r g i l l i t e ,  s i l t s t o n e  a n d  

s a n d s t o n e .  

T h e  Buttle Lake (cf.  Mount Mark) Formation ( F i g u r e  3 ,  U n i t  7 )  

c o n s i s t s  o f  a  b a s a l  g r e e n  a n d  maroon  t u f f  a n d / o r  b r e c c i a  o v e r l a i n  

b y  c o a r s e - g r a i n e d  c r i n o i d a l  a n d  c a l c a r e n i t i c  l i m e s t o n e ,  f i n e -  

g r a i n e d  l i m e s t o n e  w i t h  c h e r t  n o d u l e s  a n d  some d o l o m i t i c  l i m e -  

s t o n e .  L e s s e r  a m o u n t s  o f  a r g i l l i t e ,  s i l t s t o n e ,  g r e y w a c k e ,  o r  

c h e r t  a re  p r e s e n t .  

I n  t h e  a rea  s o u t h e a s t  o f  Cowichan  L a k e ,  t h e  B u t t l e  Lake  F o r m a t i o n  

c o n s i s t s  o f  l a m i n a t e d ,  c a l c a r e o u s  g r e y  s i l t s t o n e  a n d  b l a c k  

a r g i l l i t e  c o n t a i n i n g  l e n s e s  of c o a r s e - g r a i n e d  c a l c a r e n i t e ,  m i n o r  

m a s s i v e  b e d s  o f  c r i n o i d a l  l i m e s t o n e  a b o u t  1 m t h i c k ,  a n d  l e n s e s  

a n d  n o d u l e s  o f  c h e r t .  T h e  s e c t i o n  was d e s c r i b e d  b y  a n  e a r l i e r  

w o r k e r  a s  m a i n l y  i n t e r b e d d e d  c h e r t  a n d  l i m e s t o n e  ( Y o l e  i n  M u l l e r ,  

1 9 8 0 a ) .  

T h e  B u t t l e  L a k e  F o r m a t i o n  is u p  t o  466  rn t h i c k  ( a p p r o x i m a t e l y  

300 m t h i c k  s o u t h e a s t  o f  Cowichan  L a k e ) .  T h e  a g e  of t h e  

f o r m a t i o n ,  b a s e d  o n  f o s s i l  e v i d e n c e ,  a p p e a r s  t o  b e  M i d d l e  

P e n n s y l v a n i a n ,  b u t  may b e  as  young  a s  E a r l y  P e r m i a n  ( Y u l l e r ,  

1 9 8 0 a ) .  T h i s  h a s  b e e n  c o n f i r m e d  by  r e c e n t  d a t i n g  work b y  B r a n d o n  

a n d  o t h e r s  ( 1 9 8 6 ) ,  i n c l u d i n g  i s o t o p i c  a s  w e l l  a s  c o n o d o n t  a g e s ,  

w h i c h  i n d i c a t e  t h a t  r o c k s  o f  t h e  B u t t l e  Lake  F o r m a t i o n  a r e  e a r l y  

M i d d l e  P e n n s y l v a n i a n  t h r o u g h  E a r l y  P e r m i a n  i n  a g e .  



4.2 Vancouver Group 

The Karmutsen Formation (F igu re  3, U n i t  8 )  vo lcan ic  rocks  

unconformably t o  paraconformably o v e r l i e  t h e  B u t t l e  Lake 

Formation l imes tone  t o  form the  base of t he  Vancouver Group. 

They a r e  t h e  t h i c k e s t  and most widespread rocks on Vancouver 

I s l and .  The format ion c o n s i s t s  mainly of dark grey  t o  b lack ,  o r  

dark green f e r r o t h o l e i i t i c  p i l low b a s a l t ,  massive b a s a l t ,  and 

p i l l ow b recc i a .  Flows a r e  commonly a p h a n i t i c  f e l d s p a r  porphy- 

r i t i c ,  and amygdaloidal.  Pi l low l a v a s  g e n e r a l l y  occur toward t h e  

base of t h e  s e c t i o n .  

Conglomerate conta in ing  c l a s t s  of S icker  Group rocks  and jasper -  

o id  t u f f  form basa l  s e c t i o n s  i n  t h e  Nitinat-Horne Lake a r e a  t o  

t h e  northwest .  

Karmutsen Formation rocks a r e  g e n e r a l l y  r e l a t i v e l y  undeformed 

compared t o  S i cke r  Group rocks .  They a r e  dated Upper T r i a s s i c  

and o l d e r .  

Massive t o  thick-bedded l imestone of t h e  Quatsino Formation 

(F igu re  3, U n i t  9 )  is widespread i n  t h e  a r ea  south of Cowichan 

Lake. The l imestone is  black t o  dark grey and f ine-gra ined  t o  

m i c r o c r y s t a l l i n e .  Coarse-grained marble occurs  i n  the  v i c i n i t y  

of i n t r u s i v e  rocks .  The ma jo r i t y  of known economic skarn  

d e p o s i t s  on Vancouver I s l and  a r e  hosted by Qua t s ino  l imestone.  

Thin-bedded l imestone a l s o  occurs w i t h i n  t h e  formation.  F o s s i l s  

i n d i c a t e  an age of Upper T r i a s s i c  (Muller  and Carson, 1969) .  

The Parsons Bay Formation o v e r l i e s  Qua t s ino  l imes tone ,  o r  

l o c a l l y ,  Karmutsen vo lcan ics .  I t  i s  composed of in terbedded 

ca lc3reous  black a r g i l l i t e ,  ca lcareous  greywacke and sandy t o  

sha ly  l imestone.  I t  is  included w i t h i n  t h e  Qua t s ino  Formation 

w i t h i n  t h e  r e p o r t  map a rea .  The Qua t s ino  and Parsons Bay 

Formations a r e  considered t o  r e p r e s e n t  near  and o f f s h o r e  bas in  

f a c i e s ,  r e s p e c t i v e l y ,  i n  t e  qu iescen t  Karmutsen r i f t  a r ch ipe l ago  

(Mul le r ,  1981) .  



4.3 Westcoast Complex 

The Westcoast Complex (Figure 3, Unit 10) comprises a variety 

of plutonic and metamorphic nafic crystalline rocks, including 

amphibolite, diorite, and quartz diorite with homogeneous, 

agmatitic or gneissic textures. Dioritic or agmatitic bodies 

underlying or intruding the Nitinat Formation are included. 

Metamorphosed Karmutsen Formation and/or Sicker Group rocks grade 

locally into the complex and are believed to be its protolith, 

having been migmatized in Early Jurassic time. The mobilized 

granitoid portion of the complex is believed to be the source of 

the Island Intrusions and, indirectly, the Bonanza Group 

volcanics (Muller, 1981, 1982; Isachsen, 1986). Small bodies of 

recrystallized limestone found within the complex are believed to 

be derived mainly from the Quatsino Formation, and to a lesser 

extent from the Buttle Lake Formation. 

4.4 Bonanza Group 

Bonanza Group (Figure 3, Unit 11 ) stratigraphy varies consider- 

ably in a horizontal and lateral sense as it represents parts of 

several different eruptive centres of a volcanic arc. Basaltic, 

rhyolitic, and lesser andesitic and dacitic lava, tuff, and 

breccia, and intercalated beds and sequences of marine argillite 

and greywacke make up the Bonanza Group. In the area south of 

Cowichan Lake, the volcanics are described as dark brown, maroon, 

and yellow-grey massive tuff, volcanic breccia, and massive or 

plagiophyric flows (Muller, 1982). Bonanza Group volcanics are 

considered to be Early Jurassic extrusive equivalents of the 

Island Intrusions. 



4.5 Nanaimo Group 

Upper  C r e t a c e o u s  Nanaimo Group  s e d i m e n t a r y  r o c k s  o c c u r  t h r o u g h o u t  

t h e  a r e a ,  u n c o n f o r m a b l y  o v e r l y i n g  P a l e o z o i c  S i c k e r  G r o u p  r o c k s .  

E x t e n s i v e  e x p o s u r e s  o c c u r  i n  t h e  Chemainus  and Cowichan R i v e r  

v a l l e y s .  The  f o r m a t i o n s  p r e s e n t  c o m p r i s e  t h e  b a s a l  p o r t i o n s  o f  

t h e  Nanaimo Group.  

The Comox Formation ( F i g u r e  3 ,  U n i t  1 3 )  c o n s i s t s  m a i n l y  o f  

q u a r t z o f e l d s p a t h i c ,  c r o s s - b e d d e d  b e a c h  f a c i e s  s a n d s t o n e  a n d  

lesser c o n g l o m e r a t e .  Numerous i n t e r c a l a t i o n s  o f  c a r b o n a c e o u s  and  

f o s s i l i f e r o u s  s h a l e  and c o a l  a r e  c h a r a c t e r i s t i c .  

T h e  Haslam Formation ( F i g u r e  3 ,  U n i t  1 4 )  i s  a  n e a r s h o r e  

l i t t o r a l  d e p o s i t i o n a l  f a c i e s  u n i t  c h a r a c t e r i z e d  by m a s s i v e  bedded  

f o s s i l i f e r o u s  s a n d y  s h a l e ,  s i l t s t o n e  and s h a l y  s a n d s t o n e .  

I n t e r b e d d e d  c o a r s e  c l a s t  i c  c o n g l o m e r a t e ,  p e b b l y  s a n d s t o n e  and 

a r k o s i c  s a n d s t o n e  o f  t h e  Extension-Protection Formation 

( F i g u r e  3 ,  U n i t  1 5 )  a r e  b e a c h  a n d  d e l t a i c  s a n d s .  Minor  s h a l e  and  

c o a l  a r e  r e p o r t e d .  

S t r a t i g r a p h i c a l l y  a b o v e  t h e  E x t e n s i o n - P r o t e c t i o n  F o r m a t i o n  i s  a  

s e q u e n c e  o f  s h a l e ,  s i l t s t o n e  and  m i n o r  s a n d s t o n e  o f  t h e  Cedar 

District Formation. 

4.6 Intrusive Rocks 

F i n e  t o  c o a r s e - g r a i n e d  d i a b a s e  a n d  g a b b r o  s i l l s  and  d y k e s  i n t r u d e  

S i c k e r  G r o u p  r o c k s .  T h e s e  c u t  t h e  s e d i m e n t s  o f  t h e  Upper  S i c k e r  

Group  r o c k s  and  h a v e  b e e n  i n c l u d e d  i n  t h e  i n f o r m a l  s u b d i v i s i o n  

' S e d i m e n t - S i l l  U n i t '  ( M u l l e r ,  1 9 8 0 ) .  The i n t r u s i v e  r o c k s  a r e  

composed p r e d o m i n a n t l y  o f  h o r n b l e n d e  and f e l d s p a r .  T e x t u r a l l y  

t h e y  r a n g e  f r o m  e q u i g r a n u l a r  t o  p o r p h y r i t i c  a n d  commonly 



glomeroporphyritic feldspar rosettes up to a few centimeters in 

diameter. These mafic intrusive rocks are thought to be coeval 

with the Late Triassic Karmutsen Formation volcanics (Massey, 

1987). 

Quartz diorite to biotite-hornblende granodiorite stocks of the 

Jurassic Island Intrusions occur throughout the area. They 

are coeval with Bonanza Group volcanics (Nassey, 1987). 

Intrusive contacts with Sicker and Vancouver Group rocks are 

sharp and well defined whereas intrusive contacts with Bonanza 

Group volcanic rocks are typically transitional zones of migma- 

tite and gneiss. Skarn zones occur at the contact of Island 

Intrusion rocks with Quatsino Formation limestone and less 

commonly with Buttle Lake Formation limestone. 

4.7 Structure 

The Ruttle Lake Arch, Horne Lake - Cowichan Uplift and Nanoose 

Uplift are north-northwesterly trending axial uplifts and are 

believed to be among the oldest structural elements in south- 

central Vancouver Island. Folding and uplift occurred before the 

late Cretaceous, and possibly before the Plesozoic (Muller and 

Carson, 1969) and additional tilting, folding, and uplift 

occurred after the late Cretaceous. Sicker Group volcanic and 

sedimentary rocks occur at the cores of these uplifts. 

Asymmetric southwest-verging , northwest-trending ant iformal fold 

structures characterized by subvertical southwest limbs and 

moderately dipping northeast limbs are reported at Buttle Lake, 

in the Cameron-Nitinat River area, and north of Cowichan Lake. 

Well-developed foliation developed during metamorphism to 

chlorite-actinolite and chlorite-sericite schist in steep and 

overturned limbs of folds. Folding may have occurred prior to 



i n t r u s i o n  o f  T r i a s s i c ( ? )  m a f i c  s i l l s  a l o n g  a x i a l  p l a n a r  s u r f a c e s  

i n  f o l d e d  ' Sediment-Sill U n i t '  (Cameron R i v e r  F o r m a t i o n )  r o c k s .  

E v i d e n c e  f r o m  K - A r  d a t i n g  a l s o  s u g g e s t s  J u r a s s i c  f o l d i n g .  B u t t l e  

Lake F o r m a t i o n  l i m e s t o n e s  a r e  r e l a t i v e l y  undeformed  i n  some 

p l a c e s ,  a l t h o u g h  i n  o t h e r s ,  a s  i n  t h e  Chemainus  R i v e r  Canyon ,  

t h e y  a r e  h i g h l y  d e f o r m e d ,  a l o n g  w i t h  o t h e r  S i c k e r  G r o u p  r o c k s  

( B r a n d o n  and o t h e r s ,  1 9 8 6 ) .  V a n c o u v e r  Group  u n i t s  a r e  n o t  a s  

i n t e n s e l y  f o l d e d ;  g e n t l e  r n o n o c l i n a l  and domal  s t r u c t u r e s  h a v e  

b e e n  map2ed. Karmutsen  F o r m a t i o n  v o l c a n i c  r o c k s  may l o c a l l y  

c o n f o r m  t o  t h e  a t t i t u d e  o f  u n d e r l y i n g  Myra a n d  B u t t l e  Lake 

F o r m a t i o n s  ( M u l l e r ,  1 9 8 0 a ) ,  a l t h o u g h  s i g n i f i c a n t  u n c o n f o r m a b l e  

r e l a t i o n s  h a v e  b e e n  mapped by MPH p e r s o n n e l  i n  some a r e a s  i n  t h e  

Cowichan U p l i f t .  

Some e a r l y  Elesozoic  f a u l t i n g  o c c u r r e d  i n  t h e  a r e a  p r i o r  t o  

e m p l a c e m e n t  o f  I s l a n d  I n t r u s i o n s .  M i d d l e  t o  Upper  J u r a s s i c  

i n t r u s i v e  a c t i v i t y  ( I s l a n d  I n t r u s i o n s )  o c c u r r e d  a l o n g  n o r t h -  

w e s t e r l y  t r e n d s .  

E x t e n s i v e  w e s t - n o r t h w e s t  t r e n d i n g  f a u l t i n g  o c c u r r e d  d u r i n g  t h e  

T e r t i a r y  and  i s  b e s t  i l l u s t r a t e d  by l a r g e  d i s p l a c e m e n t s  o f  

Nanaimo Group  s e d i m e n t s  i n  some a r e a s ,  s u c h  a s  t h e  n o r t h  s i d e  o f  

t h e  Chemainus  R i v e r  V a l l e y ,  p l a c i n g  S i c k e r  Group r o c k s  a b o v e  t h e  

Nanaimo G r o u p  r o c k s .  T h e s e  f a u l t s  h a v e  b e e n  t r a c e d  f o r  up  t o  

1 0 0  krn. S u c h  s t r u c t u r e s  may r e p r e s e n t  l a r g e  s c a l e  u n d e r t h r u s t i n g  

f r o m  t h e  s o u t h w e s t ,  i n  a  r e g i m e  o f  l o n g - t e r m  s e m i - c o n t i n u a l  

n o r t h e a s t - s o u t h w e s t  c o m p r e s s i o n .  Nanaimo Group  s e d i m e n t s  a r e  

t i l t e d  u p  t o  a t  l e a s t  6 0 °  f r o m  p a l e o h o r i z o n t a l  w h e r e  t h e y  a r e  

o v e r l y i n g  f o l d e d  S i c k e r  Group r o c k s  w i t h  a n g u l a r  u n c o n f o r m i t y  

s u c h  a s  o n  t h e  s o u t h  s i d e  o f  t h e  Chemainus  R i v e r  V a l l e y .  M i n o r  

l a t e  n o r t h e a s t e r l y  t r e n d i n g  t e a r - f a u l t s  and b l o c k  f a u l t s  o f f s e t  

n o r t h w e s t - t r e n d i n g  f a u l t s  i n  t h e  Cowichan V a l l e y  and  S a l t s p r i n g  

I s l a n d  a r e a .  



5 .0  1987 EXPLORATION PROGRAM 

5 .1  W o r k  C o m p l e t e d  

F i e l d w o r k  f o r  t h e  1987  e x p l o r a t i o n  p r o g r a m  was c o n d u c t e d  b e t w e e n  

December 1 2  and  December 20 ,  1 9 8 7 .  One g e o l o g i s t  and  o n e  f i e l d  

a s s i s t a n t  s p e n t  a  t o t a l  o f  t h r e e  n a n d a y s  o n  t h e  p r o p e r t y .  

G e , o l o g i c a l  mapping a t  a  s c a l e  o f  1 : 1 0 , 0 0 0  was c o n d u c t e d  o n  m o s t  

o f  t h e  p r o p e r t y  ( a p p r o x i m a t e l y  400 h a ) .  Nine  r o c k  s a n p l e s  and 

f i v e  s t r e a m  s e d i m e n t  s a m p l e s  were c o l l e c t e d  d u r i n g  t h e  mapping 

p r o g r a m .  

5 . 2  G e o l o g y  of t h e  G o l d  Tusk P r o p e r t y  

From mapping c o n d u c t e d  on  t h e  a d j a c e n t  Myra c l a i m  i t  a p p e a r s  t h a t  

t h e  e x t r e m e  s o u t h w e s t  c o r n e r  o f  t h e  G o l d  Tusk c l a i m  is  u n d e r l a i n  

b y  s e d i m e n t a r y  r o c k s  o f  t h e  Upper  P a l e o z o i c  S i c k e r  Group ;  

s p e c i f i c a l l y ,  c h e r t y  s i l t s t o n e  and  c h e r t  o f  t h e  Cameron R i v e r  

F o r m a t i o n  ( S e d i m e n t - S i l l  U n i t ) .  T h e s e  r o c k s  h a v e  b e e n  i n t r u d e d  

by q u a r t z  d i o r i t e  o f  t h e  J u r a s s i c  I s l a n d  I n t r u s i o n s  ( F i g u r e  2 ) .  

U n c o n f o r m a b l y  o v e r l y i n g  t h e  P a l e o z o i c  and J u r a s s i c  a g e d  r o c k s  a r e  

s e d i m e n t a r y  r o c k s  o f  t h e  Upper  C r e t a c e o u s  Nanaimo Group .  The 

s t r a t i g r a p h i c  p o s i t i o n  o f  t h e s e  s e d i m e n t a r y  r o c k s  w i t h i n  t h e  

Nanaimo Group  i s  u n c e r t a i n ,  b u t  t h e y  h a v e  b e e n  t e n t a t i v e l y  

a s s i g n e d  t o  t h e  t l a s l am,  E x t e n s i o n - P r o t e c t i o n  and C e d a r  D i s t r i c t  

F o r m a t i o n s  ( M a s s e y ,  p e r s o n a l  c o m m u n i c a t i o n ) .  T h e s e  s e d i m e n t a r y  

r o c k s  s t r i k e  t o  t h e  n o r t h w e s t  and d i p  m o d e r a t e l y  t o  t h e  n o r t h -  

e a s t .  

T h e  m a j o r i t y  o f  t h e  p r o p e r t y  a p p e a r s  t o  b e  u n d e r l a i n  by  s h a l e  o f  

t h e  Haslam F o r m a t i o n .  R e l i e f  i n  t h e  a r e a  s o u t h  o f  t h e  Chemainus  

R i v e r  is l o w  and  b e d r o c k  e x p o s u r e  i s  r a r e .  Where b e d r o c k  is  

e x p o s e d  i t  is a  f r i a b l e ,  s o f t ,  g r e y  s h a l e .  The u p p e r  p a r t  o f  



t h e  f o r m a t i o n  is  w e l l  e x p o s e d  a l o n g  t h e  f l a n k s  o f  t h e  C h e m a i n u s  

R i v e r .  T h e  r o c k s  a re  a c o n s u m i n g  u p w a r d s  t u r b i d i t i c  s e q u e n c e  o f  

s h a l e  s i l t s t o n e  a n d  s a n d s t o n e .  R i p p l e  m a r k s  a n d  so le  m a r k s  i n  

t h e  s a n d s t o n e  h o r i z o n s  i n d i c a t e  t h a t  t o p s  a re  u p  a n d  t h a t  t h e  

s e q u e n c e  is y o u n g i n g  t o  t h e  n o r t h e a s t .  

O v e r l y i n g  t h e  Haslam F o r m a t i o n  is a n  a p p r o x i m a t e l y  50-80 m t h i c k  

h o r i z o n  o f  p e b b l e  c o n g l o m e r a t e  o f  t h e  E x t e n s i o n - P r o t e c t i o n  

F o r m a t i o n .  T h e  r o c k  is  composed  o f  a  m e d i u m - g r a i n e d  b r o w n i s h -  

g r e y  s a n d s t o n e  m a t r i x  ( 3 0 - 4 0 8 )  s u p p o r t i n g  g e n e r a l l y  s u b r o u n d e d  

a n d  r o u n d e d  p e b b l e s  p r e d o m i n a n t l y  composed  o f  b l a c k  t o  l i g h t  

g r e e n i s h - g r e y  c h e r t y  s i l t s t o n e  ( p r o b a b l y  d e r i v e d  f r o m  t h e  u n d e r -  

l y i n g  Cameron R i v e r  F o r m a t i o n  ( S e d i m e n t - S i l l  U n i t )  ) .  P e b b l e s  o f  

f i n e - g r a i n e d  g r a n o d i o r i t e ( ? )  a n d  s a n d s t o n e  make u p  l e s s  t h a n  5% 

o f  t h e  r o c k .  P e b b l e  d i a m e t e r  r a n g e s  u p  t o  2  c m  a n d  a v e r a g e s  

0 . 5  c m .  

Above  t h e  E x t e n s i o n - P r o t e c t i o n  F o r n a t i o n  i s  a s e q u e n c e  o f  b e d d e d  

s h a l e  o f  t h e  C e d a r  D i s t r i c t  F o r m a t i o n .  T h i s  r o c k  i s  e x p o s e d  i n  

t h e  n o r t h  w a l l  o f  a n  8 0  m d e e p  c a n y o n  o n  t h e  C h e m a i n u s  R i v e r .  

Rock f r o m  t h i s  f o r m a t i o n  was s a m p l e d  a n d  s t u d i e d  a t  o n l y  o n e  

l o c a t i o n  i n  a  s m a l l  q u a r r y  n o r t h  o f  t h e  c a n y o n  ( F i g u r e  2 ;  s a m p l e s  

2 4 1 5 7 ,  2 4 1 5 8 ) .  I t  is a medium t o  d a r k  b r o w n i s h - g r e y ,  s o f t ,  

f r i a b l e ,  t h i n l y  l a m i n a t e d  s h a l e  w i t h  m i n o r  a m o u n t s  o f  s i l t s t o n e .  

T h i s  r o c k  h a s  a d i s t i n c t l y  b r o w n i s h  h u e  c o m p a r e d  t o  t h e  s h a l e  

o b s e r v e d  b e l o w  t h e  c o n g l o m e r a t e .  T h e  brown c o l o u r ,  h o w e v e r ,  may 

b e  d u e  t o  o x i d a t i o n .  

S h a l e  i n  t h e  q u a r r y  i s  c o v e r e d  b y  t h e  R e g a l  claims owned by 

( S h a l e x  R e s o u r c e s  L i m i t e d ) .  T h e  s h a l e  i s  a p p a r e n t l y  e x p a n d a b l e  

a n d  s u i t a b l e  f o r  t h e  m a n u f a c t u r i n g  o f  l i g h t w e i g h t  a g g r e g a t e .  



5 . 3  Stream Sediment Geochemistry Survey 

F i v e  s t r e a m  s e d i m e n t  s a m p l e s  were c o l l e c t e d  o n  t h e  Gold T u s k  

c la im.  S a m p l e s  c o n s i s t e d  o f  d a r k  brown t o  b l a c k  o r g a n i c  

m a t e r i a l ,  s i l t ,  a n d  f i n e  t o  c o a r s e - g r a i n e d  s a n d .  S m a l l  a m o u n t s  

o f  s e d i m e n t  were c o l l e c t e d  f r o m  s e v e r a l  l o c a t i o n s  a l o n g  a  f e w  

metres o f  s t r e a m  b e d  i n  a n  a t t e m p t  t o  g e t  a  r e p r e s e n t a t i v e  

s a m p l e .  

O n l y  s a m p l e  S-1 c o n t a i n e d  a n o m a l o u s  c o n c e n t r a t i o n s  o f  a n y  metal  

( 4 0  p p b  A u ) .  N o  o u t c r o p  was  f o u n d  i n  t h i s  a r e a  b u t  i t  is 

a p p a r e n t l y  u n d e r l a i n  by s h a l e  o f  t h e  Haslam F o r m a t i o n .  

5 . 4  P r o p e r t i e s  of Expandable Sha le  Discovered i n  t h e  Gold Tusk 

Property Area 

T h e  R e g a l  C l a i m s  ( F i g u r e  2 )  a r e  a p p a r e n t l y  p r e d o m i n a n t l y  u n d e r -  

l a i n  b y  s h a l e  o f  t h e  C e d a r  D i s t r i c t  F o r m a t i o n .  T e s t s  c o n d u c t e d  

b y  S h a l e x  R e s o u r c e s  L i m i t e d  ( S h a l e x  R e s o u r c e s  L t d . ,  1 9 8 6 )  o f  

V i c t o r i a  h a v e  shown t h a t  t h i s  m a t e r i a l  i s  e x p a n d a b l e  a n d  s u i t a b l e  

f o r  t h e  m a n u f a c t u r i n g  o f  l i g h t w e i g h t  a g g r e g a t e .  

I t  w a s  f o u n d  t h a t  when c r u s h e d  a n d  h e a t e d  t o  1 2 2 0 ° C  ( 2 2 2 8 O F )  t h e  

b u l k  d e n s i t y  c h a n g e d  f r o m  a p p r o x i m a t e l y  750  kg/rn3 t o  300  kg/m3. 

T h e  e x p a n d e d  m a t e r i a l  had  a  h i g h  s t r e n g t h - t o - w e i g h t  r a t i o ,  a 

u n i f o r m  s p h e r i c a l  s h a p e  a n d  was  n o t  a b s o r b e n t ;  a l l  o f  w h i c h  a r e  

r e q u i r e d  p r o p e r t i e s  f o r  l i g h t w e i g h t  a g g r e g a t e s .  



6.0  CONCLUSIONS 

Al though  no  e x p o s u r e s  o f  r o c k s  of t h e  Cameron R i v e r  (Sed imen t -  

S i l l  U n i t )  Format ion  o r  I s l a n d  I n t r u s i o n s  were  found  on  t h e  Gold 

Tusk p r o p e r t y ,  t h e y  may u n d e r l i e  t h e  s o u t h w e s t  c o r n e r  o f  t h e  

c l a i m  b l o c k .  Rhodon i t e  o c c u r s  i n  c h e r t y  s e d i m e n t a r y  r o c k s  of t h e  

Cameron R i v e r  Format ion  ( S e d i m e n t - S i l l  U n i t )  on  t h e  a d j a c e n t  Myra 

c l a i m  and s i m i l a r  d e p o s i t s  may o c c u r  on  t h e  Gold Tusk c l a i m .  

The h o r i z o n  of  e x p a n d a b l e  s h a l e  c o v e r e d  by t h e  Rega l  c l a i m s  

a p p e a r s  t o  e x t e n d  o n t o  t h e  Gold Tusk p r o p e r t y .  



7.0 RECOMMENDATIONS 

7.1 Recommended Phase I Work Plan 

1. Some r e s e a r c h  s h o u l d  b e  conduc ted  i n t o  t h e  m a n u f a c t u r i n g  

c o s t  and m a r k e t a b i l i t y  of  l i g h t w e i g h t  a g g r e g a t e .  

2 .  More d e t a i l e d  mapping s h o u l d  be conducted  i n  t h e  a r e a  n o r t h  

o f  t h e  Chemainus R i v e r  t o  d e f i n e  t h e  l i m i t s  o f  t h e  Ceda r  

D i s t r i c t  Format ion .  

3 .  S h a l e  f rom b o t h  t h e  Cedar  D i s t r i c t  and Haslam F o r m a t i o n s  on 

t h e  Gold Tusk p r o p e r t y  s h o u l d  be t e s t e d  f o r  e x p a n d a b i l i t y .  

4 .  Open ground between t h e  Ryan and Never Sweat c l a i m s  s h o u l d  

b e  s t a k e d  t o  c o v e r  a  p o s s i b l e  e x t e n s i o n  o f  t h e  e x p a n d a b l e  

s h a l e  h o r i z o n .  

5. D e t a i l e d  mapping s h o u l d  be  conduc ted  i n  t h e  s o u t h w e s t  c o r n e r  

of  t h e  p r o p e r t y  t o  d e f i n e  t h e  l i m i t s  of  t h e  Cameron R i v e r  

Format i on  ( S e d i m e n t - S i l l  U n i t )  and t o  p r o s p e c t  f o r  

o c c u r r e n c e s  of r h o d o n i t e .  

7.2 Proposed Phase I Budget 

FIELDWORK 

P e r s o n n e l  : 
P r o j e c t  Manager 10 d a y s  @ $425 
F i e l d  A s s i s t a n t  4 d a y s  @ $150 

Accommodation: 
14  mandays @ $55 

Equipment R e n t a l :  
4 x 4 Truck  10 d a y s  @ $110 



Disbursements : 
Analyses : 

Rock 20 @ $14 $280 
Silt 10 @ $13.30 133 
Expansion Tests 20 @ $20 400 

$ 813 
Courier, Freight, etc. 
Map blowups 
Copies of maps 
Exploration Supplies 
Transportation 
Miscellaneous 

Disbursements subtotal 
Administration (15%) 
Disbursements Total 

Fieldwork Subtotal 
Contingency (15%) 

Consulting 
Report 

Total Project Cost 

or approximately 

7.3 Proposed Phase I Work Schedule 

3 

Activity 

Research 

Flapping & 
Sampling 

Analyses 

Report 

WEEK 
5 

I l l l l l ~  
1 

. - - - -  

2 3 4 

I l l  

- - - -  



7.4 Summary of Recommendations 

A b r i e f  f e a s i b i l i t y  s t u d y  o f  t h e  m a n u f a c t u r i n g  and m a r k e t i n g  o f  

expanded  s h a l e  s h o u l d  be c o n d u c t e d .  S h a l e  on t h e  Gold Tusk 

p r o p e r t y  s h o u l d  be  t e s t e d  f o r  e x p a n d a b i l i t y .  The s o u t h w e s t  c o r n e r  

o f  t h e  p r o p e r t y  s h o u l d  be  mapped and p r o s p e c t e d  f o r  o c c u r r e n c e s  o f  

r h o d o n i t e .  T h i s  p rogram is e s t i m a t e d  t o  cost  a p p r o x i m a t e l y  

$15,000.  

Duncan, B.C. 
J a n u a r y  31 ,  1988 

R e s p e c t f u l l y  s u b m i t t e d ,  
MPH CONSULTING LIMITED 

Gordon J .  A l l e n ,  P.Geol.  



CERTIFICATE 

I, Gordon J. Allen, do hereby certify: 

1. I am a graduate in geology of the University of British 

Columbia (B.Sc. 1975). 

2. I have practised as a geologist in mineral exploration for 

thirteen years. 

3. I am a member in good standing of the Association of 

Professional Engineers, Geologists and Geophysicists of 

Alberta. 

4. Opinions, conclusions and recommendations contained herein 

are based on fieldwork performed by myself and other MPH 

personnel between December 12 and December 20, 1987. 

5. I own no direct, indirect, or contingent interests in the 

subject property, or shares or securities of International 

Cherokee Developments Limiteda. 

Gordon J. Allen, P.Geo1. 

Duncan, B.C. 
January 31, 1988 
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APPENDIX I 

L i s t  of Personnel and 

Statement of Expenditures 



LIST OF PERSONNEL AND STATEMENT OF EXPENDITURES 

The following expenses have been incurred on the Gold Tusk 

property as defined in this report for the purposes of mineral 

exploration between the dates of December 12, 1987 and January 

31, 1988. 

Personnel: 
G.J. Allen, P.Geol., Project Manager 

4.5 days @ $425 
B.Y. Thomae, B.Sc., Geologist 

1.5 days @ $350 
Off ice Assistant 

0.5 days @ $150 
D. Wardwell, Field Assistant 

0.5 days @ $150 75.00 
Total Personnel Cost $2,587.50 

Eaui~ment Rental: 
4 x 4 Truck 2.5 days @ $90 225.00 
Rock Saw 1.5 days @ $15 22.50 

Total Equipment Cost 247.50 
Support Costs : 
Room & Board 3 days @ $55 165.00 

Disbursements: 
Analyses : 

9 Rock (Au, ICP) @ $14.00 $126.00 
5 Silt (Au, ICP) @ $13.30 66.50 

Total Analytical Cost 192.50 
Topographic Map Preparation 
Courier & Shipping 
Gas 
Report Preparation: 

Drafting 132.00 
Typing 253.00 
Map Reproduction 7.60 
Copying & Binding Report 46.90 

Total Report Cost 439.50 
Disbursements Subtotal 766.70 

Administration (15%) 115.00 
Total Disbursements Cost 881.70 

Total Project Cost $3,881.70 



APPENDIX I1 

Rock Sample Descriptions and 
Selected Lithogeochemical Results 



S a m p l e  
N u m b e r  Description 

2 4 1 5 1  L o c a t  i o n :  C o p p e r  C a n y o n  m a i n  r o a d ,  20 m w e s t  
o f  W C h e m a i n u s  R i v e r  b r i d g e .  

S a m p l e  Type :  G r a b  f r o m  l a r g e  o u t c r o p  
Rock T y p e :  S h a l e ,  s i l t s t o n e ,  s a n d s t o n e  

I n t e r b e d d e d  medium g r e y  t o  d a r k  g r e y ,  s i l t y  t o  s a n d y  
s h a l e  a n d  f i n e - g r a i n e d  s a n d s t o n e .  B e d d i n g  o r i e n t a t i o n :  
1 2 3 / 4 0  NE. T h e  s h a l e  is s o f t  a n d  f r i a b l e  a n d  o c c u r s  i n  
b e d s  f r o m  2  t o  20 crn t h i c k .  T h i s  m a t e r i a l  i s  p r o b a b l y  
p a r t  o f  t h e  H a s l a m  F o r m a t i o n .  

2 4 1 5 2  L o c a t i o n :  Chipman C r e e k  a t  C o p p e r  Canyon 
m a i n  r o a d .  

S a m p l e  T y p e :  G r a b  f r o m  l a r g e  o u t c r o p  
Rock T y p e :  S h a l e  

Dark  g r e y  t h i n l y  l a m i n a t e d ,  f i s s i l e ,  s o f t ,  s i l t y  t o  s a n d y  
s h a l e ,  s h a l e  a n d  s i l t s t o n e .  T h i s  m a t e r i a l  is p r o b a b l y  p a r t  
o f  t h e  H a s l a m  F o r m a t i o n .  

24153 L o c a t i o n :  Chipman C r e e k  a t  C o p p e r  C a n y o n  
m a i n  r o a d .  

S a m p l e  T y p e :  G r a b  f r o m  o u t c r o p  o f  0 . 5  m t h i c k  b e d  
Rock T y p e :  S a n d s  t o n e  

M a s s i v e ,  m e d i u m - g r a i n e d  s a n d s t o n e  w i t h  s u b a n g u l a r  b l u e -  
g r e y  t o  g r e e n i s h - g r e y  c h e r t y  g r a i n s  a n d  b l a c k  l i t h i c  
g r a i n s .  T h i s  s a n d s t o n e  o c c u r s  i n  b e d s  u p  t o  0 . 5  m t h i c k ,  
i n t e r l a y e r e d  w i t h  s i l t y  t o  s a n d y  s h a l e  ( 2 4 1 5 2 ,  2 4 1 5 4 ) ,  
a n d  is  p r o b a b l y  p a r t  o f  t h e  H a s l a m  F o r m a t i o n .  
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APPENDIX I11 

Certificates of Analysis 
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GEOLOGICAL LEGEND 
MESOZOIC 

CRETACEOUS 

UPPER CRETACEOUS N A N A I M O  GROUP 

10 d Cedar District Formation : shale, siltstone 

10 c Extension - Protection Formation : conglomerate,minor sandstone 

10 b Haslam Formation : shale, siltstone, minor sandstone 

JURASSIC 

LOWER TO MIDDLE JURASSIC I S L A N D  INTRUSIONS 

quartz d io r i te ,  granodior i te 

PALEOZOIC 
SICKER GROUP 

Cameron River Formation : si l tstone, cherty s i l t  stone , che r t ,  sandstone, 

arcjiil i te , r hodonite 

--- Geolog ica l  contact  

<123 B e d d i n g  . .. 

N o t e  : Claim l ine  
n o t e d .  

Ou tc rop  with f i e l d  no te  reference 

Rock sample from outc rop 

S t r e a m  sediment sample with anomalou 

C la im  post 

Cla im l ine 

locations determined 

Stream indicat ing direction of &ow . 
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